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(54) THIN FILM TRANSISTOR SUBSTRATE FOR LIQUID CRYSTAL DISPLAY DEVICE 
AND ITS PRODUCTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a new method 
by which the number of masks for the production of a 
thin film transistor substrate for a liquid crystal 
display device can be reduced by forming data lines 
and a contact layer pattern and a semiconductor 
pattern under the lines in a photographic process 
using one mask. 

SOLUTION: An ITO layer of 400 to 500 &angst; 
thickness is formed by vapor deposition and etched 
by using a mask in a photographic etching process to 
form pixel electrodes 82, auxiliary gate pads 84 and 
auxiliary data pads 86. By forming data lines 62, 64, 
68 and contact layer patterns 55, 58 and 
semiconductor patterns 42, 48 under the data lines in 
a photographic etching process using one mask and 
then by forming a protective film as red, green and 
blue color filters 75, 76, 79, the substrate for a liquid 
crystal display device having thin film transistors and 
color filters can be produced in the photographic 

etching process. Thereby, the number of masks used for the production of the thin film 
transistor substrate for a liquid crystal display device can be reduced. 
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M*Jfflt5I^li^^^4 0 0SrS!ftt6^ ffl^ 
bixS^nA (Cr) 1 (B^-£i"> ^ro^tc^-tir-f 

[0 0 5 0] ccoj: 5J!c-^^^*:aiCTiB*JBl2 o otc 
^ 3 I 6^^#t-rS^^(c^m$ixfc^3 I 6^2 0 0 <z?i*5HF-2&* 

^, Hi 3<z>iH*^^^»W$ixSW^flI*«r»T-r 

So 

[0051] La>u ^tcii:^®tn^ixs^^(cH:-<r 

^!ij/h41 0^^^tVTl^S^»OpBS#t^^^ 
^OMT'iM2 0 O^fi^^^l^tl 

40 mmv>Z. £T-£>6o il3T*IMf2 10im*^tl 
S^i5^T-^i?, 2 2 0 I3£££31$#T-&6o 
[0 0 5 2] ^(7)iS3fe^2 1 0, 2 2 05rm^"fSi:, 
Hi 4K^LfcJ: 5i-»^»»$^»' x W»2 2 ofc 

tf^au, 3t^^< iws^nfc w*^< 

[0 0 5 3] #C<^#£rJ3i!?3teJ^O y^D— (reflo 

w) ^WtS^^-CfcSo ^tv^H l 5 7 

[0054] lis izm^-tzx o ic, *3&<«^{caja 
5^ r#sffl»t*3&5^^aiar^4^a5»jc»«t fen*: 



1 
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oX-te^mftz 2 0 bIMfehix. cnta*tS4:Bi 

1 7 Oct 0\^tztjimyt^^->2 5 0*5»SStl 
[0 0 5 5] L£>U I^J:5(-!i7D-^tTt)-0 

4 3 O^r-^^^4 0 0l^|$t5c "f (Hi 9 fc* 

Lfc* 5J-S««fctti?Sa*^a5#2 2 0 cor^^m^ 

a*»ivjN£fc95#2 3 o^jgfiit:*ns. r. *x & y 7 » — 

[0 0 5 6] ^Oj:5fc#fe&iifcTffi«fc:J;oTl?$ 
[0 0 5 7 ] ftJC, MI/^-Vl 1 4&t«r0>'F« 

z>o ^-^ga^ (a) la^-^ia^&t^ 

^^tO^^^ot^ I? , ^^A-Sfl (C) 
(B) (Ci^ffjfB0ElO(7>S6 0 , 5 0, 4 0, 3 0^ 
[0 0 5 8] £"f, 12 1&T^2 2{C^Lfc £ 5f-, «1 

(b) tmmztix^^zmm&mG o »*it 

^112, 1 1 4tt»^^-x^->'^$iX*t^Aft=^fT* 

[0 0 5 9] Ld»U RStjn^^©*^ ^m^S 
6 O/Si^Srai^^ v^LriB*lR^^ — >l 1 2, 11 

[0 0 6 0] SS^i 6 0»o ^tfjtMo W^, A 

-cwtj:<i^*$n3fc^fc^i-»s#Ji6 o^c r -f*>n 

[0 0 6 1 ] 3Sm#S6 0^C r r^6S^xj,f>^ 
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^^^r*#, »«*i6 oasMo^Mowr-fcsftSs 

y^^y<DW}S<r>^ yf^y^fcb ItliC F 4 i:HC 

1 <Di^^W^C F 4 b 0 2 <nU-£^fc$:$im-fZ>^ t J&* 

[0 0 6 2 ] 0 Ct5 <h , H 2 l&t^H 2 2tC^ 

L)t«fc5fc* ^ + (C) &u^-^sami$ 

(b) <Dmm&m, o£9, y^/K^-yMi* 

m^x*:<nttL<nW& (b) o*«#i6 oii^r»*4 
ft, *tf>T»© + BBJB 5 0#llttJ£ft5o 

[0 0 6 3 ] r 8ofcit#/^-y6 7, 6 8 

nv-^K^ywes, 6 6##«t£ftTfc3B 
tt£ftrt^3j&£i$*+ftji, ^-^sa*i6 2, 6 4, 

6 5, 6 6, 6 80«i:|^-r^So £fc, §£3C^s> 
^>^&«JflLfc#<&, «3tB/^-Vl 12, 114 

[0 0 6 4] &tc, H 2 S&XFm 2 4 fcH^-rsi; 5 
20 -£<£>ftflCDS|3# (B) cO^tti^nfc^P^S 5 0, ^CO 

T« 4 Oi^^Boy- hlfeil3 0£ 

^3tM^m 1 4 £#fcft^^v^jfc-t?p 

EHcBfcfrfSo r^©xyf-y^tta*»^-^l 
12, 114i *F£/i 5 0 , 4 0 (*a»#Ji £ 

^BBJBtt^y^^^SiRtt^ifJiv^ 3Wy— h*6* 

2 2, 2 4, 2 6, 2 8 IJx y >^£ftjfel^ftfl=^fT 

ftfcfctfftlifcbfc^. 

[0 0 6 5] n(7>0#, J&3feJ^^ — ^ 1 12, 1 1 4 £ 

30 ^mwm4 oRw~ bt&mms oiztt-r&t&Mit&m 
-xhzm&. «ia»n 4©*sii*»#i4 o t 

tpmm 5 o&o<y- o <Dm$&'£~&fzh<Db 

[0 0 6 6] ^(7>0#, **W<7>|gJfiW-Ctt5Kl ORtJ 
hia*S2 2, 2 4, 2 6, 2 8 2*&ffi£ft5 J: 51- 

0<Z>— SBSrSffil O^Lt^y- hia^2 2, 2 4, 2 6, 

2 8^85 £?^&-r-bhx~z z>o 

[0 0 6 7] r <D£ 0 b , H 2 3R0*H 2 4 

^ LfcJ:5(c, ^-^^^^ (c) <z>SSi«5i>i x 43ft«l» 

b, ^(Ofdi(0^5^ (B) W^rii5 0, *»#J|4 0S 

Xlf- hf6KR3 0ift«»*$nr-t(Z>T»oSS3 0^ 

fctey— hiaH2 2, 2 4, 2 6, 2 8^tilt5o 
[0 0 6 8] — -x — ^iaiSI^5 (A) <F>%2W£ \ 1 

5^ |/^-yi««fM8ffiit#/^-^6 8«T»«) 
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[0 0 6 9 ] Uki:, T (ashing) Srii C 

T^-w^/^as (c) wy^/Ki — 

[0 0 7 0] [if 2 5&U*2 6tC^LfcJ: 

v^/uffl (c) <ny—*/\:i'—ymU^>W/*'? — >s 
[0071] ^s^v-^tey— ^/k^ >/h 

SIft/^-V6 7 4:* UBS'** -^5 7^TCML 

^^y^>ytdtfx~m'u-rz>z.bftx~%, y^/F> 
[0 0 7 2imt<oi*, y^/F>-yMl^ 

«+<Z>39«JiL<rf L ^>'*^ffl (C) MRS 

[o o 7 3 ] m%.&* SF 6 io 2 ^l^^ir 

y — Kl/-yffli*#/^-y6 7 *xLy^l/>f-t 

{c-fSft#©»*{cW:®^y^->'^$n5 y— :*/ K 
^yiai^/^-V6 7^il®(^^5/^>'^^ne 

[0 0 7 4] ^^1/^-^5 7RO«^/^-y4 
LTttfflxfcLfcCF^HC 1 (DS^S;^CF4^02 

[0 0 7 5] ]ftji£L7t £ g«10O_hS5 

fc^-hSB»2 2, 2 4, 2 6, 2 8£?S5^-hi$fe^ 



^x^y/^5:^^or^ hsa^ 2 2, 2 

4, 2 6, 2 8©- »a**ffl3*l51ir!6tet>*>5o C<7> 
P#cr>^i?/^^^|^y— hga*|2 2 , 2 4, 2 6, 2 8^ 

2 3i5#i 1 2#:nyf L >'^$nT*0>T«50>7 !p — ^ffilft 
6 2, 6 4, 6 5, 6 6, 6 8 £ r. b sftSfcl^ 

[0 0 7 6] ^(^J: 9 ICfSi, y^fiS6 5ih> 
-^m^6 6 £##«$;h,fc#fe'r — *SE**6 2, 6 
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4, 6 5, 6 6, 6 S b*:<nTM<n j &f&M'**~'>'5 

5, 5 6, 5 8 3&*JSfifc*jh,5« 

[0 0 7 7] MIC, -r-^IE^^ (A) l^ott^ 

«#JR»2«£l l 2 4rl&*-*-5. LA>U l2»l 
1 2 <r>ffi&\S.?- * is % /vM (C) oy-^/Ki^-y| 
a»m#^^-^6 7&ra*Lfc«, ^r<Z>T«>*MJl^^ 
-V5 7*|»*i-5flljf{^fon5"sr«ttt>*>5o 
[0 0 7 8 ] ffliSLfc J; 5fc, l^x^fy^^^x 

e /<? 5c^^r^5 0 ~mm<o^y^>if 

[0 0 7 9] Sffi. TW#*>»&Mtt, xyf y^f^ 

[0 0 8 0] (7) J: 9 LTf-^M6 2 , 6 4, 6 
5, 6 6, 6 8^WlfcS, If 2 7 75 2 9 {C^ L 

fc£5tc*, ft, #©«»*$tp«*««r«*J-a :: flTb 
T-^^^^#U^b^Sl3, SB4, I5^xs,fy^ 
Iitv^-xiy/lT^ ft, #<7>#^-:7^/i^ — 
7 5, 7 7, 7 9 4: J«& 5. r 
f(7)^7-7^;l'^- 7 5, 7 7, 7 9CK^-V 

6 6 , h^jx K2 4, 7*— ^ ^ sx K 6 4 Xt/ftW* 
m^^m^/^-^6 8^#/r^(±}-r5^^?L7 1, 

7 2, 7 3, 7 4 t)*ICMt6o r^T-, ft. * 
^7-7^1/^7 5, 7 7, 7 9fj:T"^i^6 2^ 

[0 0 8 1 ] *55WO|SftWt?ttaF, ft, ^(DjJ? — ? 
^H-7 5, 7 7, 7 9 M^lCllLJJCV^ 5 MB 

»3ft4a*-r5Ct«:BSii:-rs&it>^, ft, #<7>#7 
-7^^-7 5, 7 7, 7 9tB^llt5J:3^ 

[0 0 8 2] ^(7)P#, y^hi22if-^i42i^ 
5f^-r53&£\ ft, IftDX^ — yjAsf—T 

5, 7 7, 7 9ASIILTSa^»L< ^4t5I b& 
fo%>« Z.<Dm&\a*#9 — 7 4^9 — 7 5 , 7 7, 7 9 

t^rsw^y^^^xa^ffi^w^ais^s:** 
^r-^, 5pfflfkxasriiADbra*sr«b-rod«#^L 



[0 0 8 3] ftftlc. B 1 Tbmm 3{cH^t"5 J; p tc, 

4 0 0 A7!f^ 5 0 0 Aoi?£0 I TOi^iflv^^ 

fctMiu me^^^^v^xar-^^^v^brtij 

K8 6 4r^J^-rSo 

[0 0 8 4] rco^pl^ ^S&ffiffW*^— *E16 6 

2, 6 4, 6 5, 6 6, 6 8 b ^ OTW^ttMJB'^ — 
V5 5, 5 6, 5 8SWS#''^-y4 2, 4 8^v 

50 ^^«r— ao^sc^y^^^xe-ejpritu, ft, # 
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©*7-7-f^-7 5, 7 7, 7 9 ^rfftflf JRT?^J*"f 

[0 0 8 5 ] r<z><£ 5^«fl^J6«fflatR<7>3K56*jfe 

tli*, W7-7^H-7 5, 7 7, 7 9£ 

U—^^M^ 6, k^K24, 7 s — ^6 4 

^t5^^m^^m^:/^»V6 8£#*g£ffi-f 
jtt?L7 1, 7 2, 7 3, 7 4&»J«L*S:tntf*fcft 

J: 5 ftMlciif 2 ^ «:*|ffl LfcW^ y 
fV^IiT«§/^-yi 12, 11 4^r-r^^^ 

hlSfiJRflt-3 Otc^yf V/t5^^< , ^M7L 
7 1, 7 2, 7 3, 7 4«r»fift"r5«PBt , «»«ty- 

fflirB»l:RBt5o 
[0 0 8 6] £f\ H 3 0 7^(13 2£r##£ It, * 

mm<r>% 2 SlfeflUc J: 5Sit^gfI«^ h7^ 

[oo87] n 3 oi&&&&o>mnM\z.x. &&&&&& 

xi-xxxr *g&traxn-xxxir i(cf^otft)^iT/TL 

fc^rSH^^So «i:Ayif<7>fl|iftrt:»i||J£ffi|i:|^— 
[0 0 8 8] L,a»U o±{c»*$ixrv^s 

y-hSE«2 2, 2 4, 2 6 ^«»M2 8tt«*tt* 
IftW^/iot^S. Mfilft2 2, 2 4 , 2 6, 

»#M2 SXtfSEi o i(-li2{k^-f * (S i N 
x) teZfrbteZP- bmmm3 Q&±mto\zmm£fr 

[ 0 0 8 9 ] *teJB/*^ — > 5 5 , 5 6, 5 8 iCf^ 
£*UT^£7*— *ffi*R6 2, 6 4, 6 5, 6 6 iftif 

[0090] ::r* 1 ^ia*£6 2, 6 4, 6 5, 6 

2 , 2 4, 2 6 2 8 tt«*tt»S1fc«T?» 

jSLfc**, Ii^WJoj: pl-TVi^-^ (Al) I 

fcteTVt^ — £ (A 1 a 1 1 o y ) , ^ V ^fls 

(Mo) Jti^y/fy-^y^fy (Mow) % 

fc-tzm^^n, — oojBiisaj&M^t^WT 1 , too 

[0 0 9 1 ] f-^S£i6 2, 6 4, 6 5, 6 6&tKt£ 
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7 — 7 5, 7 7, 7 9^M^nt*5t), 

1, t^7"7-r/^-7 5, 7 7, 7 9liPI{hU 

[0 0 9 21 i, #Mf-7^^^" 7 5, 7 
7, 7 9 £{£flfjR9 0 £fCl3 Fl/-yt«6 6, 7-^ 

70 -rSS!fflfeTL9 1, 9 3, 9 4^tirj3D, bfeB 
0 K2 4£&ffi-f £^fl£7l9 2 2* 

[0 0 9 3 ] «^JK9 OJblZttmi&bJ^isXffrbm 

Ii8 2»S^t^5o M^li8 2fj:lTO (i 
ndium tin oxide) t£ ¥ GDifl^ ttMWfo'St 
Xftbti, «»?L9 1 SrlCt K 1/-VM6 6 

m^8 2i^, ^frP^-rS^" h*g 2 2R "7-^6 
[0 0 9 4] Hi^mUS 2tt**7L9 4£riiCT 

^mn»mmm»^^->6 sthmmztixmrni* 

K2 4&tf7~^$> K6 4±JcWt*tt?L9 2, 9 3^ 
s>K2 4, 6 4 i:^»[iIKSS«^(7>**ttSr»»Ur^ 
[0 0 9 5 ] T-#, WI^2HM(|cJ;§i B B B if 

i3o 75 m a 3 2 i^xmrn^mm-r &<> 

[0 0 9 6 ] if, 1 3 3 75 3 5 icH^"**6 J: 5 
(C, 2 , 0 0 0 AM1 0, 0 0 0A 

s t^j& ^ bfcm i wtxa-car* 

XtJSft;E#«:3MfcU S£ l 0 Jbtcy- hHli 2 6 & 
^ [0 0 9 7] ^:T% hiE*S:»J«-f S*, *5tBi 

2, 2 4, 2 6 J Rt/«#««2 8 SrMfS^i:^ 

r^xa^^Mfbr-^ s 0 

[0 0 9 8] lS3ttti»«ftK©-flsJi: LTtt««r"9» 
( A g paste) tc«3tef£ US^x h 

<D^^\zn^^7 y — (screen 
5^7 printing) 4r« Cr«*tti»m*«-C«>S«3t 
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[0 0 9 9] «H<7>mt LTI4£JS#«Mt*«*l«#ife 
(m etal organic chemical va 
per deposition) $ril H-T^l^ £ tlfz^ 
iMii^^6o ffi^Tfll&M (cupper orga 
n i c metal) <DWt& fcttflllE^ £ =er«#-?-ifl*£ 

[0100] #ctc, H 3 6&U< 3 8 tcH^-r^ X 5 tc, 

3fHS#4fe**JMLr*/r 1, 5 0 0A7!ll5, 0 00 
A, 5 0 0AM2, O00A, 3 0 0A7^M6 0 0A 

[0 10 1] -?X>r$:nm Ufcm2^^XS^ril 

>^^-V6 7, 6 8 O't^feSMJI h 7 ^isXftD?- 
-Yl/^slsM (C) , o£ *) , y-^ti6 5 i F Ix — V 

(A) , o£ 0 , t*— ^ga^6 2 , 6 4, 6 5, 6 6, 

^fm^^ (b) tt^r— ^i»M«:±r»*br»i3ejfe 
^ws^^^— >- 1 12, ii 4 60^ o\z.*f— ^laift 

1/^-^6 7, 6 8 Sr^atS. 

[0 10 2] ^<D£ ?tC, ffi«tC«fcoT«3fetta»«*« 
^b^5f-^Sfii^/^-y6 7, 6 8Wf 

[0 10 3] 13 9MI4 o co J: v^— ^ 

£ 0 -cdp^, ^-^ga*g£[5 (A) fctt^-^BBiBUB'^ 

0, ^^r^^flJ (C) Jctt¥*fWi4 0/£ita*»oT 
l^fctfntffcfe-f, <&<7>«S» (B) lCttnMEz:o<Z>Ji5 

o, 4 oMTRijnry- bt&mms otm&zti 

[0 10 4] fflH^«S4>B(?5flttrjSiXfc*fHJl 5 0 

xi«ot» 4 o y^>mmxv& 

iiry- h&flkflu o&9m\^x 4 2 
^^t6 0 c<op#, f^^*^* (c) <z>^— ^ia» 

[0 10 5] Bfetc, (C) co^— ^Ejftffl 

<DTM<D^mm 5 0 WCiJ'fy^ltT-^le 
2, Tr — *'<y K6 4 , V — J^m^6 5 £ K U — 
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6 6MtOT^5(7)g^iii/^-y 5 5 , 5 6 i^ 

6 8RXU:<DTW<D<PfflS/< 
? — >-5 8 f"^M6 2, 6 

4, 6 5, 6 6 irftSfSSSffliSft/^-^e 8 t>* 

[0 10 6] Z.<D£ 5 (CLtf- ^fE&6 2 , 6 4, 6 

5, 6 6, 6 8, 5 6, 5 8 
i<7 M^/^"V4 2, 4 8^U:«, HI 4 1 7b 

^V^ltS, It, f^7"7^^-7 5, 7 7, 

[0107] iSl 0©J:»7-7>f/^- 

7 5, 7 7, 7 9£r?j9&^J^9 0£r7^J#L, -e^^^r 
fljffllfc¥SllT'§lJ|9 0^*, #<7>#7-;7 
>f/^-7 5, 7 7, 7 9^SMt)«S«Lrh>-> 

^ f-^/^K6 4 &U<«J##tt*;B3t«;#'* * - V 6 8 

*%-*m\ti'rz>mmi$ 1 , 92, 93, 9 4t>*(^ 

&:*y^V^LT*Hte?L9 2 tilery— h/^F24 

JRT^J*^ L^o -co J; 9 ^"TS <h , 

-f/^-7 5, 7 7, 7 9 £#fcB3teXt^«jEtf£#J 

ffl-rs^Jcxa»j"e*ite?L9 1 , 92, 93, 94^ 

[0108] i;7-7-f/^-7 5, 7 7, 7 9 ^rSPJSU 
-rSXSt?*tt7L9 1 , 9 2, 9 3, 9 4^t5^ 

a*, *nKonjfiW(o«t 5«-*»j»9 o&&&-rz>m& 

l:fiM)B9 0^^7»7^/^-7 5, 7 7, 7 9(7) 

Tfc^Kxa£tf-C*Ai?L9 1, 9 2, 9 3, 9 4^$ 
fl^ja-fSr t^-C^So l4 1tBf»f 10 014 
I, t0^7"7>f/^-7 5, 7 7, 7 9^)M 

— 7 5, 7 7, 7 9 fi-^l^S J: 5 l-Mt 5 ^ i 

[0109] 130 ^SB 3 2 (cH^-r 5 J: 9 

(c, 4 0 0 A7i^5 0 0 Af I TOi^rif 

M8 2, h/<y K8 4 Miftr-^^y K 

8 6$:Mt6o 

[0110] — ^3B)&>feSHR h7^^Wft^ 
(C) {cA*ft-S*^»*fcWcMttft<Z>"5Ttt**S 
5<? *^*»JKL^ DaW"T5fc«>©a£K»raS:^7 — 7>f 



t 



4 
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&mm u r sap s *x 5 is ft < r^-r 5:^A« 

[0111] H4 4fi^|^om3H^(Cj:6^ B B 0 ^ 

2WB4 6 ,3114 4 [ZT^LtiMm ^V^^M^rXL 
V-XLV* jH&tfXLVI-XLVI' iBl^ot^^lT^lfci 

[0112] B4 4ttffl2 4 60 £ 5J-*«»<o*attt 
*2HJS«(D«ai:^-T-*>So La>U ft, #(7? 

v^^to^^/i^ (C) ©±{itt#^fc«:jBr<z>* 

7-7^^^-j5^^oT^i?, #^3&>fc?$fllh7>'$' 
^O^ir^/ua (C) JcAj+"*-5*^*l*fc(4fiR 

[0113] rce, t£;£I&t/I7 8 a**, ft, #<t>tj7 

-7^;^-7 5, 7 7, 7 9J&*»/#$n3«#«-J;-o 
T*, ft, &<D#9 — 7<t/i'*—7 5, 7 7, 7 9 _h^5 

(c) ^AWi-s«^«*fcttS»*onr«3te»ft 

^7-7^;^-^I*t5J:5 £3fei£SrJB 7 8 

tlS"5Tffittift*a>5 B I^<t9^3t»l7 8$rft^ 
(C) <Z) Ji^R (cf fiSsf 6 c i C J; o t f t 
(C) (cAWt-S^Jft^fcttSS*^^****^* 

©JKLfcSS^^TT^^/^ (c) T-fttk-fzm 

[0 114] C(D J; 5 ft^PJ^m3^m^J(C<fc5« B e B 
^S6BfflWJRh7V^^SK<7>M5t*-ffit>, *2* 

[0115] ft, &<D#5 — 7 4Ar#—7 

5, 7 7, 7 9&«&£7#J*Lft3ft*fe, h7>^ 
^ (Df- * >-^/U£B C Ji & £ fc teft <T> % 7 — 7 4 # 

-35^463tS»fi7 8«r*C»jat«. 

I, 1^7-7^/^-7 5, 7 7, 7 9 ^M 
^/^-7 5, 7 7, 7 9©±»^«t5ri:^ 
[0116] &£J^ h7^^^oft^/^c 

[0 117] »2SIJ£Wi:l^«^, Sffil ooi 

«BM*, ft, #<D7J7— 7 4^$ — 7 5, 7 7, 7 9& 
tfftSSrJi 7 8 ^ap«SJ^9 0^7^ y 
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I190^#, i, #M7-7^/^-7 5, 7 7, 

7 9£ry- hteftR3 0 i*l:/^-^y^lT Ku- 
V««6 6, 7*- h^y K2 4, K6 4&tf 

9 1, 9 2, 9 3, 9 4?:MtSe 
[0 118] CcDB#, MI9 0 tt5p*lffcJ&*«n;fcWJt 

*«:*'Mt5^iL^ 0 |4 4t«-|-10 0 
/0 ft, t^7-7-{;^-7 5, 7 7, 7 9Wi 

#«S£;^L, ft, f^7-7^^-7 5, 7 

7, 7 9W£— «5*ft5 J:5icMt5I^t>r^S«> 
[0 119] M co ««l , ft, %<r>l3y-7 
*i — 7 5 , 7 7, 7 9 £*gj*-rsiW£SfJR h 7^ 

^^-r 6 c * srBSJt-r ib tzmitfr << ft s ^ 

J: 5ft*J» h9^^^SSttrn^tit>«^Jc«» 

^ [0 12 0] ^<o&o\z.7fc%M&\^]& ;i r*-#W&b*:<D 
<nW&n & — > t 9 — ^ o co ^ ^ 

[0121] ft, H<D$ s ? — 7'{/i'* — &ti 

*Mlr?#So ^fc, 7>7-^^/u^-i:*ic7"^^/i- 

[Hffico^mftmpj] 

in] *m*n<?>%\ %mm^x ^m^m^mmmnm 
h 7 * s«^>sasnr*^ 5 o 

[13 2] Hi^UfcWJRh^v^^SfiSrll-ll' 
[113] Hl^LfcSWRh7V^^aKS:lll-ll 

[B4] *38fio» 1 SffiWlc J: 5*8 h 7 v ^ 

S*»3ft-*-5*!J«>o«B-t?<z>»JR h 7 ^ g«coga 

[15] lI4r•v-v , ^:fp v oT^lflT/Tltlri 
[06] H4-cvi-vi' «{cfBor«JWrLr*.Ufc»fffi 

[17] liI4r*V-V , ^(C^oT^^r LT^bfc^rffi 
50 [H8] H4T-VI-VI' jBtcfBoTfflWrLr^UfcWr® 



27 

[8 9] i 7 it?§ 8 <7)^(DMt*<7)SI F 7 y v 1 ^ ^ 

[0iol 09T-x-x' iCffior^^Lt/Titir 

[mil] 09T-xi-xr il:^ot^)lfLT/Tlf:lr 

[Si 2] ff*^«45**JKS:»J*"fSOTS:^L/t»f 
®0-e&So 

[Bi 3] ff$i*»/j?SiB*JR*»«:+SWS:^U>t»f 

[015] J¥S^**5iR5teJR*»J«+5W^b3t»f 
[Hi 6] J5*^*^«l«*JR*»ja-*-SOT4:^L/E:6Bf 
[017] J¥$^»4 5iB*J»**J*+5W^U^IST 

[0i8] ff^^a^siB^JKi^-t-sw^Ljtw 

[019] ^^^/^«Mf^t5M^t« 

[0 2 0] ff*^»*S«*R**«;"rSW«:^Lfc{BT 
ffi0T-&5 o 

[02 1] 09"?X-X* SCf&oT^JilT^lti 
350^ LT01 OcO^f^^rX^JiI^icL^^or^Lfc 

[022] H9T?xi-xr B^fa^x^m^x^^t-m 
BffiffcSo 

[02 3] 09"CX-X J UlciBorSJKf LT^lfci 
©0£ LT01 0 n&m&^mmm^ U:^ot^U: 

[0 2 4] 0 9T-XI-XI' JSUCftoT^WLT^LfcBr 

Si^ltll ioS»£X§JK;ffciLfc#oT^Lfc 

mmxhZo 

[02 5] 09T-X-X' iC^ot^lrir.Tl/clr 
®0£ LT01 OOSB^XSJiRWcLfc^or^Ufc 
0®T*&5 O 

[02 6] 0 9*?XI-XI' m^^XtymLXTF^tzWr 
®0£LT01 1 <75«Bt*xaJWW-bfcift«or^Lfc 

[02 7] 02 5&U*02 6 <D$i<D&WgX<DMB: h 7^ 

S?;**£«©BEffiB 

[028] 02 7T?XXVIII-XXVIII* $Mcf Q v o T$}#T L 

T^Ufcfrffi0"C^6o 
[0 2 9] 0 2 7 -exXIX-XXIX' ^lw?&oT^J|rtT^ 

10 3 0] ^m^<o9S2mmm\^x^m&^t^ftmn 



(15) 2001-5038 (P2001-5038A) 

28 

JR h7>^;**S1Ka>fia«B-C*>&o 
[03 1] B3 Otc^LfcWR h ?V^*>?gtg&XXXI 

-xxxr i»^f&or9JWfLr^Lfc»rffi®"C*>5o 

[03 2] 0 3 0£;5*Lfc*Blh 5>i?X#£m&X*XI 

i-xxxir m^^xwmLXTFirtimmmxfoz. 

[03 3] *^8S^**W{cj:orMfle-rS»l»l«^ 

[03 4] 0 3 3TXXXIV-XXXIV <lt£?&o T$JI0r LT 

70 [03 5] 0 3 3 t?XXXV-XXXV' IRMf&o XtyWt IT/T 
LfclSEB-Cfc*. 

[03 6] i 3 3 W*(08BtO»R h 9 ^ £S 

[03 7] B 3 6 "CXXXVII-XXXVII' 16 tC f& o T$) Sf L 
[03 8] 0 3 6T-XXXVIII-XXXVIir ifCf&oTg)^ 
[03 9] 0 3 6T-XXXVII-XXXVII' i^otlO^l 

^ SrXSJB^J-b/ii^or^LfcHffi^fcSo 

[04 0] 03 6 TXXXVIII-XXXVIir HU^oT#J$r 

[04 1] 1 3 9 4 0 ^OMT^SI h 7 > 

[04 2] 04 1 TXLII-XLII' 

[04 3] 04 lT-XLIII-XLIir JUcfBotairLt 
[04 4] 3 5MS#gII» 

[04 5] 04 4t^Ljt»J^h^>'v ; ^^g^^:XLV- 
XLV' *fci&oT#WLT;^Ufc»fffiB^*>£o 

[04 6] H4 4lw^U/£iflPflth7>'^^SS*XLVI 
-XLVI' ftH»oT«0»rL"C^Ljt»faDHt?*>S. 

[#-§-*>R9n 

1 0 

22 bto 

2 4 y-h^-xF 

40 2 6 Sgh7y^^oy-hm 

2 8 {R&ttff 

30 vmmm 

3 2, 3 8 hJSft««^^ — > 

4 0 

4 2,48 — V" 

5 o ^iwjb 

5 5, 5 6, 5 8 SStttftfeJB^^ — ^ 

5 7 V — J*/ K WB^MS'** — > 

62, 64, 65, 66, 68 7*~i?UB 

50 6 6 HU-yli 



(16) *&m 2001-5038 (P2001-5038A) 
29 30 



6 7 




2 0 0 




7 1 


, 7 2, 7 3, 7 4 ^flfcTL 


2 10, 




7 5 


, 7 7 , 7 9 ;& 7 — — 


2 4 0 




7 8 




2 5 0 




8 2 




3 0 0 




8 4 




4 0 0 




8 6 




4 10 


* V y h 


9 0 




4 2 0 




9 1 


, 9 2, 9 3, 9 4 «tt?L 


4 3 0 




1 1 


2,114 satus'**— v 


10 





[mu [me] 




32 



(17) mm 2001-5038 (P2001-5038A) 



[113] [Hi 5] 




4 



(18) mWi 2001-5038 (P 2 0 0 1 - 5 0 3 8A) 

IB 7 ] 




[Hi 0] 




(19) 4&M 2001-5038 (P2001-5038A) 



[H 1 3] [H 1 8 1 



I M M M 1 M I I J I I M liilHIIIllllinn 




(20) 4#P 2001-5038 (P2O01-5038A) 



[123] 

1t2 58 112 112 




[B28] 

66 




(21) ^i2 0 0 1-5 0 3 8 (P 2 0 0 1-5 0 3 8A) 




[129] 




[03 2] 




(22) tffffi 2001-5038 (P 2 0 0 1 - 5 0 3 8 A) 



[131] 



84 92 



75 



5° ( V 75 ^ 62 77 90 



82 94 



s 
s 
s 



36 10 24 





9386 

2 5p 79 J ( 7 g90 



22 



30 



10 * 



28 52 42 




i 



10 



[If 3 3] 



[136] 



XXXIV 



.v.VAiv.v.-.v.tw.v.'.v.vr 



24 



XXXIV* 



'A'J.V A'.VA'A l". 'A 1 VJl'J. 1 'A 1 .*' A1 1 'A '.'."AIM 1 . 1 . 1 "A'AIA" ' ' 'J VA' 5L 1 V? , * , A I "A 1 V/ ' V 'A'A* A' .VAvJ 'A-A 



I 



28 



.■..W.V.V.TJ ..I! i J",... J. .«.'. A'.VV.WJ.LVi.. JL.lll.,X T 



XXXVI t 



XXXvm — i 



5 {,v/v;v^yv.vAsv,^AVAV.v/A^ 



^•:k*:-:c:>™^ 

» *'#^V.', fcW-V-W.VJ ItVfif'AVJtvJ V.'-VV^.VA" *■ v»v v * 



22 



XXXV- 



■>>XK^xi:f-::::-::-^ 



I 

26 




xxxvu 



[134] 



10 24 



22 



10 



28 



10 



(23) ftffi 2001-5038 (P 2 0 0 1 -5 0 3 8 A) 



[i37] 




(24) Wffi 2001-5038 (P 2 0 0 1 - 5 O 3 8 A) 




[04 2] 




[§43] 




(25) mWi 2001-5038 (P 2 0 0 1 - 5 O 3 8 A) 



im4 5] 




[H4 6] 




(51) Int. CI. 7 

G 0 9 F 9/30 
H 0 1 L 29/786 
21/336 



3 4 9 



F I 

G 0 9 F 9/30 
HO 1 L 29/78 



3 4 9 B 
6 1 2D 
6 1 6 J 



